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Abstract 


This article tells the story of Darrell, a lively, intelligent boy who has some learning disabilities. 
Although his parents are educators and are highly committed to advocating for Darrell, for most 
of his elementary school years, they were unable to succeed in providing Darrell a mathematics 
education equal to his regular education peers. Darrell’s math education included classrooms and 
special education settings that did not recognize his confusions, did not provide enough practice, 
and that focused on procedural knowledge while ignoring his visual and cognitive strengths. Be¬ 
cause his parents recognized his strengths and worked with him at home, because a few of his 
teachers knew how to teach mathematics to a range of learners using NCTM standards-based 
mathematics curricula and because he became aware of how he leams mathematics best, Darrell 
began to progress towards the end of elementary school. Students with disabilities, like Darrell, 
all deserve the chance to participate in meaningful mathematics. 
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Introduction 

One of the assumptions of the Acces¬ 
sible Mathematics project (NSF HRD— 
0090070) is that all students, if given the 
proper support, can learn mathematics in 
ways that make sense to them. We are con¬ 
cerned about the continuing tendency to 
separate students with special needs from 
the general education class and deny them 
access to National Council of Teachers of 
Mathematics (NCTM) standards-based 
mathematics curricula. 

Following is a true story of a co¬ 
worker’s son Darrell, a child with learning 
disabilities 1 . It illustrates the unfair limita¬ 
tions placed on students with disabilities and 
why we feel so strongly about helping 
teachers develop inclusive mathematics 
communities in which all students are ex¬ 
pected to learn with understanding. Despite 
Darrell’s family’s ready access to materials 
and their own experience as educators, their 
son was not offered a mathematics education 
equal to his peers for most of his elementary 
school years. 

Introducing Darrell 

Darrell is now an eighth grader who 
is curious, lively and has a variety of inter¬ 
ests. Since he was a young child, he has 
been skilled in using his body, excelling at 
gross motor activities. He enjoyed playing 
outdoors, especially delighting in building 
structures, climbing trees, and making pul¬ 
ley systems to raise objects into trees. His 
parents encouraged his interests and did not 
pressure him to do small muscle activities 
that he did not choose on his own such as 
jigsaw puzzles or writing numbers and let¬ 
ters. 

Early Schooling 

For first through third grade, Darrell 
attended a private school that focused on 


project-based learning. In first grade, Darrell 
was the youngest child in a combination 
grade 1-2 class. The other students already 
knew their addition facts. Darrell had not 
been exposed to math facts before, and so 
early on he described math as “a foreign 
language from another universe.” Although 
the class counted and compared objects, 
played games, kept score, made calendars 
and followed recipes, the teacher did not 
have a scope and sequence for building 
computation skills and concepts in a struc¬ 
tured way. She did not have a plan for ad¬ 
dressing the confusions of individual stu¬ 
dents. Darrell’s family supported him at 
home by providing practice with board 
games and hands-on math activities. How¬ 
ever, when he did not progress in learning 
the addition facts or addition and subtrac¬ 
tion, his parents became concerned. 

Darrell’s mother reports that in sec¬ 
ond grade, there was little mathematics in¬ 
struction, and it was not well organized. In¬ 
struction centered on a month-long theme; 
there might be no structured math instruc¬ 
tion during that time. When the teacher 
sometimes included math practice in morn¬ 
ing circle activities that involved physical 
exercises such as throwing balls or marching 
in a circle while counting by different num¬ 
bers, Darrell participated without under¬ 
standing what was being taught. For exam¬ 
ple, his mother remembers that when she 
visited the school, the class was doing the 
7’s table in a large group. “They would do 7, 
14, 21, 28...I remember watching him 
mouthing the numbers.” 

While Darrell was able to leam 
snowboarding, swimming, and rock climb¬ 
ing by watching and imitating and persistent 
practice, this way of learning was not help¬ 
ing him understand numbers. At first his 


1 This account is told front the point of view of Darrell and his parents. 



parents were patient. “We gave him time. 
He was unfolding slowly. We trusted that 
we would get to the place of things click¬ 
ing.” 

However, when his parents didn’t see pro¬ 
gress by the end of second grade, they hired 
a private special education tutor three 
mornings a week during the summer. After 
six weeks, the tutor recommended an 
evaluation; she had noticed that Darrell was 
not able to maintain recall of number facts 
and vocabulary. 

The local public school district, as 
required by law, was in charge of the 
evaluation. Their evaluation process took 
from September to November of Darrell’s 
third grade year. His parents received the 
report at the end of December. The subse¬ 
quent meeting with school staff devastated 
the family. The school psychologist focused 
exclusively on Darrell’s weaknesses learning 
facts and procedures without acknowledging 
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the spatial strengths that his family knew he 
had. 

The third grade math work consisted 
of carrying, borrowing, measuring, and 
memorizing times tables. The third grade 
class was large, and the teacher usually pre¬ 
sented information orally. His parents ques¬ 
tioned the appropriateness of the school for 
Darrell. His mother recalled, “I knew we 
were in the wrong class. I didn’t know what 
to do. Do we pull him out in January? We 
invested a lot of energy into making school 
work and it wasn’t working.” Darrell’s 
mother started doing arithmetic with him at 
home using a visual approach because 
hearing about numbers was not helping him 
leam. She used models such as connecting 
cubes in strips of ten and 100 charts that he 
could touch as he counted on by tens and 
ones and later use as mental models to or¬ 
ganize his thinking. 

Figure 1: 100 Chart and Cube Strips 
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Tutoring: Visualizing Number 

After some weeks of seeing Darrell 
make little progress in school but exhibit 
some good understanding at home, his parents 
took him out of school for an intensive tutor¬ 
ing program that emphasized visualization in 
both language and mathematics using activi¬ 
ties and strategies from On Cloud Nine (Bell 
and Tuley, 2002). They hoped this visual and 
kinesthetic approach would help him build his 
computation skills. For the first time outside 
of the family, Darrell felt safe enough to re¬ 
veal his thinking and to present his questions 
and confusions. He confessed that he was 
“faking” during math time in school. He 
sorted digits of numbers into “hundreds”, 
“ten's” and “ones” as directed by the teacher 
without knowing how that was useful in ad¬ 
dition or subtraction. Using kinesthetic and 
visual strategies provided by the tutor, such as 
walking along various segments of a floor- 
length number line, Darrell began to under¬ 
stand the sequence and patterns of the tens 
and ones in the number system. His mother 
learned the activities so she could practice 
with him at home. 

After six weeks, the family did not 
have the financial resources to continue pay¬ 
ing for full-time private tutoring. Drawing on 
evidence from the program that twelve weeks 
was the recommended interval to consolidate 
progress, they requested that the local public 
system pay for six more weeks of the tutoring 
as in the long run it would save them money. 
The school system refused to pay. Darrell re¬ 
turned to his school full-time for the remain¬ 
der of the school year. Darrell’s parents con¬ 
tinued to supplement his school work by 
paying for two tutoring sessions a week until 
the end of the school year, and his mother 
continued to help him practice with the tu¬ 
toring materials. 


Entering the Public School 

At the end of the year, Darrell’s par¬ 
ents enrolled him in the public school to re¬ 
peat third grade. However, the third grade 
teacher was out on maternity leave, and the 
substitute teacher was not able to meet Dar¬ 
rell’s needs. Instead of using the school’s 
NCTM standards-based curriculum, Math- 
land (Brummett, Westley, McDonald, and 
Charles, 1995) with the rest of the class, Dar¬ 
rell and a student with developmental dis¬ 
abilities who needed a life skills curriculum 
were pulled out for math and taught by an 
aide, supervised by a first-year special educa¬ 
tion teacher. According to his mother, math 
instruction was a “potpourri” with little co¬ 
herence. In hindsight, Darrell’s parents 
wished they had questioned this arrangement, 
but at the time they were glad that he was 
getting special education services and trusted 
the system. 

Darrell’s mother continued working 
with him at home, using some of the same 
models that were part of the private tutoring 
sessions the previous year. She worked with 
him on putting 10’s together to build a num¬ 
ber line with interlocking cubes, telling time, 
and learning the value of coins. She would 
play games with him, such as “I’m thinking 
of sixteen cents. What combinations of coins 
might there be?” She reports that by working 
with 100 charts and number lines, he was 
solidifying his understanding of number rela¬ 
tionships and repeating patterns in the number 
system. However, when she asked the aide if 
she would use these materials in school, she 
was reprimanded for not trusting the school’s 
judgment. 

Meeting Darrell’s Needs: Flexible Group¬ 
ing in Fourth Grade 

Darrell and his family were delighted 
that fourth grade turned out to be a wonderful 
school year for him, and a year in which he 
began to learn mathematics with understand- 



Successful strategies for teaching students 
with disabilities in mathematics 

! Expect all students to learn meaningful mathemat¬ 
ics. Empower students by helping them to recognize 
what they know and what is difficult for them. En¬ 
courage students to be specific about what they need 
help with. 

! Allow enough time for mathematics instruction (at 
least an hour a day) so that students can receive suffi¬ 
cient practice and spend enough time solving prob¬ 
lems at their own pace. 

! Provide additional time when possible for math 
routines or other practice activities, such as related 
problems or solving problems using multiples of 10. 
For example, 

o Offer regular opportunities for small 
groups of students to work with the 
teacher to learn a particular concept 
that is difficult for them, 
o Teach games or activities to students with 
special needs as a preview before they 
are done in class. Adapt games for dif¬ 
ferent levels of difficulty. Use games 
and activities from earlier grades. 

! Use visual representations such as arrays and num¬ 
ber lines to make the mathematics accessible for a 
range of students. 

! Write out directions and other information as well 
as presenting it orally. For example, display summa¬ 
ries of the mathematical work the students have done, 
and make resources such as a number line, 100 chart, 
or fraction to percent table available to students. 

! Provide frequent practice to help students visualize 
numbers and number relationships, such as placing 
numbers on a number line, using Ten Frames and ar¬ 
rays, and recalling arrangements of dots or geometric 
shapes. 

! Use flexible grouping; sometimes students need 
time alone before they enter a group; sometimes stu¬ 
dents need to be grouped with other students who have 
similar needs and similar strengths; sometimes an 
activity lends itself well to groups with a range of 
abilities. 


ing. The special education 
and classroom teacher 
worked as a team and 
were both experienced 
teachers. When the spe¬ 
cial education teacher told 
Darrell’s parents, “Kids 
like Darrell are my spe¬ 
cialty,” it was music to 
their ears. The classroom 
teacher had prior special 
education experience. 
They did not see him only 
as a student who had aca¬ 
demic weaknesses, in¬ 
stead they identified and 
capitalized on his 
strengths. For example, 
both teachers appreciated 
Darrell’s sense of humor. 
They created a safe envi¬ 
ronment where all learn¬ 
ers are respected. 

Although the special edu¬ 
cation teacher had a pull¬ 
out program for four stu¬ 
dents in math, including 
Darrell, her room was di¬ 
rectly across from the 
classroom, and Darrell 
was included in the class¬ 
room for all of the other 
subjects. Because the spe¬ 
cial education group was 
small and the teacher was 
experienced and confident 
in her own mathematical 
understanding, Darrell 
was comfortable telling 
the teacher what he didn’t 
know and trusting her 
response. He sensed her 
competence with mathe¬ 
matics. He noticed that 
the special education 
teacher encouraged the 




students to be honest about what help they 
needed and taught them how to ask for help. 
Every student contributed to discussions 
during math class and got regular feedback. 
His mother was pleased that the special edu¬ 
cation teacher used some of the models he 
had learned before, such as the number line, 
and organized the work so he could build on 
what he knew, such as teaching him strategies 
such as, doubles and then doubles +1 2 . Dar¬ 
rell gained confidence and became a star in 
the group. Both teachers reported that he was 
becoming more familiar with addition facts 
and that he was developing and using strate¬ 
gies for solving computation problems. By 
the middle of the year, Darrell would some¬ 
times ask the special education teacher if he 
could participate in math in the general edu¬ 
cation classroom, adding, ”If I need you I’ll 
come ask you.” Both teachers were pleased 
to honor his request. In the general education 
class, the teacher developed projects with 
multiple entry points and options and used 
multiple strategies to explain concepts so that 
every child could be successful. For example, 
she introduced an array 3 model for multipli¬ 
cation. Students could build arrays to illus¬ 
trate the factors for smaller or larger numbers, 
according to what they needed. The array 
model was particularly suited for Darrell’s 
strength as a visual learner. 

Fifth Grade: Pullout Again 

In fifth grade, Darrell moved to the 
middle school. The district was in the first 
year of implementing an NCTM standards- 
based curriculum, Investigations in Number, 
Data, and Space (Russell et al., 1998). In 
September, before special education services 
were organized for the year, he brought home 
assignments from the general education math 
class about patterns in number relationships 


and factor pairs, and he appeared to under¬ 
stand what he was being asked to do. After a 
few weeks, the work from Investigations 
stopped coming home, and Darrell’s mother 
called the school to find out what happened. 
She was told, “He’s not ready for this cur¬ 
riculum because he needs to be more auto¬ 
matic with the multiplication facts before he 
can do Investigations .” The school refused his 
parents’ request for part-time support from 
the special education department in the gen¬ 
eral education math class. Darrell was placed 
with all of the 22 students from six fifth grade 
classes who were on Individualized Educa¬ 
tional Plans (IEPs) for a broad range of needs. 
They met in the cafeteria with a first year spe¬ 
cial education teacher and four aides. Neither 
the teacher nor the aides had received any 
professional development in mathematics, 
and at least one joked about how she didn’t 
understand the math curriculum. 

Every two or three weeks, Darrell’s 
mother would send another e-mail to the spe¬ 
cial education teacher and the classroom 
teacher to ask for a conference. She desper¬ 
ately wanted Darrell to be included in his 
classroom’s work with Investigations. Al¬ 
though the school said they would re-evaluate 
Darrell’s situation in a month, weeks went by 
with Darrell bringing home worksheet after 
worksheet with hundreds of drill activities. 
He would say, “I hate math. I’m with all the 
dumb kids.” 

Inclusion at Last 

In mid-December, Darrell’s parents 
were finally invited to a meeting at school. 
His parents were surprised that the meeting 
included the principal, vice principal. Director 
of Special Education, school psychologist, 
classroom teacher and special education 
teacher. Fortunately, his mother had done 


2 Children use the doubles facts (starting with thelO doubles facts from 0+0 to 9+9) to solve problems. Doubles +1 or near dou¬ 
bles includes all combinations where one addend is 1 more than the other. The strategy is to double the smaller number & add 1. 


3 An array is a rectangular arrangement of quantities in rows and columns, e.g. a dozen eggs, a six-pack of juice cartons. 



her homework ahead of time and was not 
intimidated. She had read links from the In¬ 
vestigations curriculum’s website and articles 
about math education. At first the classroom 
teacher was defensive and against his joining 
her mathematics class. She said, “He doesn’t 
have math facts automatically, and my fifth 
grade class has been doing the new curricu¬ 
lum, Investigations, since the beginning of the 
year.” Darrell’s mother said, “I know. I have 
been asking that he be included in the Investi¬ 
gations curriculum. I am sad that he hasn’t 
gotten it.” The classroom teacher concluded: 
“I will take him but I have 19 children. He 
will get one-nineteenth of my attention.” 

After Darrell settled into the class¬ 
room routine, he felt comfortable and said he 
wanted to be there. At first he had been anx¬ 
ious about joining the class for math, know¬ 
ing that he had missed the foundation of the 
first half of the year, but he soon felt it was 
’’okay” for him, despite the fact that the 
teacher included many timed quizzes and 
worksheet drills during class and taught only 
some of the Investigations activities. Darrell 
especially enjoyed the group work and the 
practice with math games. He also enjoyed 
being paired with a friend during math class. 
The friend was someone who was more suc¬ 
cessful at school mathematics, but he admired 
Darrell for his artistic and athletic abilities. 
The boys also shared an interest in science. 
They worked cooperatively and respectfully 
together during math class. 

The school system eventually did put 
an aide in his classroom during math time two 
days a week. Although the aide was not 
trained in the curriculum, she was present 
while the teacher introduced the lesson and 
would check in with Darrell during the pe¬ 
riod. Darrell’s mother offered to work with 
him at home. Fortunately, because of his par¬ 
ent’s professional contacts, they had access to 
the teacher’s guide for the Investigations cur¬ 
riculum units. Each week the classroom 
teacher e-mailed the math lesson plans to 


Darrell’s mother so she would know in ad¬ 
vance what the class was going to be doing 
and could plan how to support him. 

Growing in Math Understanding 

Darrell’s mother saw how the focus of 
the Investigations fractions unit on multiple 
representations of fractions and relationships 
among fractions, decimals, and percents fit 
with his ability to build on what he knew. 
(For example, since one fifth of 100 is 20, 1/5 
= 20%; 2/5 is twice as much so 2/5 = 40%.) 
His accurate sense of proportion and his abil¬ 
ity to reason helped him mentally “see” the 
comparative sizes of fractions. 


Expect that all children can 

learn, and value each child’s 

contribution 

Too often in the past, stu¬ 
dents’ mathematical abilities were 
defined by labels based on deficits 
instead of by strengths. Assess¬ 
ment designed to identify what the 
student knows provides the 
teacher with a framework for 
planning instruction. 

Clarke, B.A. (forthcoming) Possi¬ 
bilities not limitations: Develop¬ 
ing mathematical thinking in chil¬ 
dren with special needs. Proceed¬ 
ings of the Midsummer World 
Mathematics Conference. Goth- 
enberg,Sweden: Nationalellt Cen¬ 
trum for Matematikutbildning. 
Hiebert, J., Carpenter, T., Fen- 
nema, E. et al. (1997). Making 
Sense: Teaching and learning 
mathematics with understanding. 
Portsmouth, NH: Heinemann. 







Figure 2: Comparing Fractions, from Investigations in Number, Data, and Space, 
Name that Portion Student Sheet 24 
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When his mother introduced a game 
to him at home, she introduced the concepts 
gradually, so that he could build a solid core 
of knowledge and incorporate new knowledge 
in relationship to what he already knew. For 
example, when they played an ordering frac¬ 
tions game, she limited the fractions to 
halves, thirds and fourths at first, adding 
sixths, eighths, twelfths, and then fifths and 
tenths in subsequent rounds. She also contin¬ 
ued to reinforce his understanding of the 
number system by playing games from earlier 
grade levels of the Investigations curriculum 


such as Tens Go Fish (asking for the missing 
number to make a total of ten). Double Com¬ 
pare (comparing to decide which addition 
problem has the larger sum), and Capture 5 
(moving from one number to another on a 
hundreds chart by adding and subtracting tens 
and ones). The extra time and practice she 
provided using a variety of visual models and 
representations solidified Darrell’s knowledge 
of fractions of 10 and 100, providing a foun¬ 
dation for percents and decimals. 













Applying Mathematics in Meaningful 
Contexts 

When engaged in activities that inter¬ 
ested him, Darrell was able to learn and use 
mathematics. As a sixth grader, he passed a 
scuba diving certification test that many 
adults fail the first time and for which one can 
receive college credit. In order to pass the 
diving test he had to interpret data tables and 
pressure gauges. For example, in order to 


figure out the corresponding pressure group 
that indicates how long to wait until your next 
dive, he needed to record the deepest depth he 
went to and the minutes he was under water, 
Darrell wrote a narrative description after 
each dive and then recorded the calculations: 
how deep he went, how much air he used, and 
how long he stayed down. 


Figure 3 Diving Log Excerpt 
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Importance of teaching mathematics for 

understanding instead of only 

procedural knowledge 

As in Darrell’s case, relying on direct skill 
instruction in service of automaticity only empha¬ 
sizes students’ memory deficits and leaves them 
without mental models and strategies that they 
can build on. On the other hand, when it is ex¬ 
pected that the student can and will make sense of 
the mathematics, all students can build and retain 
mathematical knowledge at their own pace. Stu¬ 
dents are rewarded by their own increased under¬ 
standing and skills, whether it allows them to 
collaborate more actively in math class, or apply 
them to contexts and activities that are especially 
meaningful to them outside of school, such as 
Darrell did with diving lessons. 

Clements, D.H. (2000). Translating Lessons from 
Research into Mathematics Classrooms: Mathe¬ 
matics and Special Needs Students. International 
Dyslexia Association: Perspectives. 26(3), 31-33. 
Friel, SN. (2000). Problem Based Mathematics 
for Diverse Learners in Grades 6-8. . International 
Dyslexia Association: Perspectives. 26(3), 28-29. 
Karp, K.S. and Voltz, D.L. (2000). Weaving 
mathematical instructional strategies into inclu¬ 
sive settings. Intervention in School and Clinic, 
35(4), 206-215. 

Morocco, C.C. (2001). Teaching for understand¬ 
ing with students with disabilities: New directions 
for research on access to the general education 
curriculum. Learning Disability Quarterly, 24, 5- 
12 . 

Richardson, S. (1996). Coping with dyslexia in 
the regular classroom. Annals of Dyslexia, 46, 37- 
48. 

Carpenter, T. and Fennema, E. (1999). Children’s 
Mathematics: Cognitively Guided Instruction, 
Portsmouth, NH: Heinemann. 

Russell, S.J. (2000). Developing Computational 
Fluency with Whole Numbers in the Elementary 
Grades. Teaching Children Mathematics, 7(3), 
154-58. 


Darrell was successful with the 
diving test because he and his 
parents assumed he could learn, 
were able to figure out what 
helped him learn, and developed 
strategies to build on his 
strengths. They bought him the 
diving course textbook and the 
instructional video for the 
course months in advance. Dar¬ 
rell used the book for his inde¬ 
pendent reading assignments 
during the school year, and he 
took the quiz at the end of each 
chapter. Knowing that he learns 
well from observation, he 
watched the video over and 
over. The diving class he at¬ 
tended to help him prepare was 
small, with four students and 
two teachers, so that Darrell got 
individual attention. His parents 
bought him a diving log with 
pictures that corresponded to the 
information required. He asked 
his mother to help him estimate 
numbers between whole thou¬ 
sands on the pressure gauge. 
(The gauge has lines with some 
numbers labeled as on a ther¬ 
mometer, and other lines in be¬ 
tween for which the numbers 
need to be interpolated). He 
completed worksheets to prac¬ 
tice recording the information 
about his dives and interpreting 
the conversion tables. To help 
him add up his cumulative un¬ 
derwater time, his mother used a 
laminated clock face picture and 
coached him through counting 
by fives. Darrell joined a diving 
club to be able to dive regularly. 
In order to pay for renting the 
diving gear and purchasing his 







own tank, he mowed a neighbor’s lawn. He 
recorded his expenses and earnings, using a 
calculator to find totals. 

Further supporting his application of 
mathematical thinking was Darrell’s work 
with his dad, building a wooden boat to¬ 
gether. Through this experience Darrell 
gained competency in measurement and 
estimation. His dad showed him where all 
the measurements were on the plan of the 
boat. His dad did the actual measuring, but 
Darrell read all of the numbers to him. 

Darrell’s Reflections on his Learning 

Darrell recognized his need to take 
his time, to not compare himself to other 
students and to see more than one computa¬ 
tion strategy in order to find one that made 
sense to him. He saw his strengths in esti¬ 
mation of visual distances and seeing pro¬ 
portionally and his weakness in number 
work not based in a context. 

The following excerpt from an interview 
that his mother did with him at the end of 
fifth grade illustrates Darrell’s growing abil¬ 
ity to reflect on his school experience and to 
understand how he learns mathematics: 

Mom: How did math class go this year? 
Darrell: Ok, a little bit better than being in 
the separate math class. 

Mom: What went well? 

Darrell: Doing group work and playing 
games. 

Mom: What could have gone better? 
Darrell: It would have been better if the 
teacher were familiar with how Investiga¬ 
tions \ worked. The teacher was good at 
doing math but not teaching math. 

Mom: Describe a good math class. 

Darrell: The class wouldn’t be too big or 
too small. The kids would be at my level, or 
a little better than me in math so / could 
learn from them. Tools available when / 
need them, for example, fraction strips, 


equivalency charts, calculators; no time 
pressure or math drills; a good teacher. 
Mom: What things in math are you good at? 
Darrell: Estimating length. Reading ther¬ 
mometers when the lines aren’t too close. 
Drawing humans and animals in proportion. 
Mom: What things in math are hard for 
you? 

Darrell: Some times tables. Estimating 

things like 424,389 divided by 28. Division. 
Mom: What are ways that a good teacher 
could help you learn in math? 

Darrell: Don’t rush me. Teach me slowly 
step by step. Don ’l panic if I don 7 know the 
times tables Don 7 get angry. Don’t say ’’You 
should know this by now. We shouldn’t spend 
time doing this. ” 

The teacher knows how to do math well and 
teach math really well. 

The teacher would be able to explain things 
in different ways and show me strategies I 
can use. 

Mom: What are ways you have learned to 
help yourself? 

Darrell: On tests, 1 need to be calm. Like on 
my diving test, the fined exam, was a 50 
question test, I got 4 wrong. I took 45 min¬ 
utes longer than anyone else: the teacher 
knew it was ok. I thought: ’’Darrell, just be 
calm, do one at a time. ” 

Don 7 compare my work to others. 

Go recdly slowly and don’t try to keep up 
with other kids. 

Sixth and Seventh Grades 

In sixth and seventh grades, Darrell par¬ 
ticipated from the beginning of the year in 
the Connected Mathematics Program (Lap- 
pan et al., 1998) as part of the general edu¬ 
cation class. He had math practice in a 
small group twice a week with a special 
education teacher, and his mother continued 
to support him at home. His teachers were 
positive about him, and in turn, Darrell liked 
them. He is able to make sense out of 
problems when he is given time and encour- 



aged to use visual representations. To help on Thursday, and 2 1/4 on Friday) , Darrell 

with finding gain and loss in stock prices used a tape measure that included 8ths, 

over a week's time (1 15/16 on Monday, 2 1/ 16ths, and 32nds. 

8 on Tuesday, 2 3/8 on Wednesday, 2 3/16 

Figure 4 Finding Changes in Stock Prices, from Connected Mathematics Program, 

Bits and Pieces II p.50 #5 

> 
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Importance of using multiple entry points, visual tools 

Allowing for participation by students in inclusive classrooms includes address¬ 
ing a range of learning styles and strengths. Whether the focus is on whole number, 
fractions, data, or geometry, most students need information presented visually on wall 
posters and written on the board or chart paper as well as hearing it described. Offering 
visual and kinesthetic models and representations for students to work with can provide 
multiple entry points so that all students, whether they solve the problem mentally, in 
writing, or using a chart or object to organize their counting, can work on similar prob¬ 
lems from the curriculum and use a shared model for clarity in presenting their own so¬ 
lutions. Students can refer to familiar charts and models when planning together or ex¬ 
plaining their work. 

Chard, D., and Gersten, R. (1999). Number Sense: Rethinking arithmetic instruction for 
students with mathematical disabilities. Journal of Special Education, 33(1), 18-28. 
Fosnot, C., and Dolk, M. (2001). Young Mathematicians at Work, Portsmouth NH: 
Heinemann (3 volumes: Constructing Multiplication and Division, Constructing Num¬ 
ber Sense, Addition, and Subtraction, Constructing Fractions, Decimals, and Percents). 
Working with Number Lines, 

http://clairepublications.com/html/working with no lines.html ISBN # 1 86029 0132. 






To compare fractions and solve problems in context, he often drew diagrams: 

Figure 5 Comparing Fraction Sums from Connected Mathematics Program , Bits and 
Pieces II p.50 #6 



Although Darrell has gaps in his 
mathematical understanding, such as re¬ 
membering times tables and sequencing 
steps for procedures for adding and sub¬ 
tracting fractions, he also has areas of 
strengths in geometry, measurement, and 
comparing fractions, and he has interests 
outside of school that motivate him to learn 
mathematics. After varied experience with 
mathematics instruction, Darrell has devel¬ 
oped insight into how he best learns mathe¬ 
matics, and he is aware of the difference 
between teachers who are prepared to work 
with him and those who are not. 

Implications 

Darrell’s story illustrates how stu¬ 
dents with special needs can be marginalized 
and seen only through their deficits. Because 


of their limited opportunities for profes¬ 
sional development in mathematics, most of 
Darrell’s teachers were not able to identify 
and use his strengths. Some of the classroom 
teachers and many of the special education 
teachers who were in charge of Darrell’s 
mathematics instruction had not received 
any professional development in the NCTM 
standards- based curriculum the school had 
adopted. Special education aides who were 
in charge of his math instruction, had neither 
taken courses in math education nor had 
experience teaching mathematics. Except in 
the fourth grade, the special education 
teachers and the classroom teachers did not 
plan together to ensure that Darrell was re¬ 
ceiving a coordinated math program. 

Most of his teachers emphasized automatic 
recall of facts to the exclusion of mathe- 










matical reasoning and understanding. They 
expected that facts and procedures must be 
learned before students were able to attempt 
problems in context. Because of this proce¬ 
dural teaching, they were not aware of Dar¬ 
rell’s strengths in mathematics. They did 
not use his visual spatial sense to build his 
understanding, nor did they provide contexts 
that made sense to him. For the most part he 
did not have access to his classmates from 


whom he might learn and share strategies 
for problem-solving. 

What Worked for Darrell 

During his successful fourth grade 
year, on the other hand, Darrell had a special 
education teacher and a classroom teacher 
who were knowledgeable in how to teach 
math for understanding, who provided mul¬ 
tiple entry points and carefully sequenced 
lessons, who worked to¬ 
gether as a team, encour¬ 
aged inclusion, and valued 
each student’s contribu¬ 
tions. In the second half 
of fifth grade, and in sixth, 
and seventh grades, Darrell 
has had NCTM standards 
based curricular programs 
and his mother has been 
able to provide support 
consistent with the goals 
and pedagogy of the cur¬ 
ricula. 

Darrell is fortunate to have 
several advantages. His 
parents are educators who 
were able to support him 
through their knowledge of 
mathematics education and 
through resources they 
obtained from colleagues, 
and who were able to ad¬ 
vocate for him to receive 
an appropriate program. In 
addition, he has multiple 
strengths, including an 
ability to know how he 
learns and when to ask for 
help and persistence to 
engage fully in his many 
interests. These character¬ 
istics along with his par¬ 
ents’ strong support sus¬ 
tained his self-esteem. 


The need for training for special education 

teachers in teaching mathematics 

The research about inclusion points to the im¬ 
portance of familiarity with content knowledge by all 
of the teachers involved in the child’s education. In 
order for special education teachers to plan for their 
students and prepare them to participate more fully in 
the general education math class, they need a deep 
understanding of the mathematical and pedagogical 
expectations of the adopted curriculum. However, 
special educators’ pre-service training and work expe¬ 
rience, strong in assessment, adaptations and teaching 
for language development, seldom include developing 
strong mathematics curricular and content knowledge 
or exposure to NCTM standards. Thus many special 
educators lack the confidence, conceptual depth, and 
instructional experience required when using an 
NCTM standards-based math curriculum (Woodward 
and Montague, 2002; Maccini and Gagnon, 2002). 

Maccini, P., and Gagnon, J.C. (2002). Perceptions and 
application of NCTM standards by special and general 
education teachers. Exceptional Children , 68(3), 325- 
344. 

Nolet, V., and McLaughlin, M J. (2000). Assessing the 
General Curriculum: Including Students with Dis¬ 
abilities in Standards-Based Reform. Thousand Oaks, 
CA: Corwin Press. 

Woodward, J., and Montague, M. (2002), Meeting the 
Challenge of Mathematics Reform for Students with 
LD. The Journal of Special Education, 36 (2), 90-101. 






When he was finally included in the general 
education classroom, his classmates saw him 
as capable and skilled in many areas. 

What happens to the children whose 
strengths may not be as easily apparent and 
who do not have family members who can 
be advocates and tutors? These are the 
questions that concern us as we work with 
teachers to foster inclusive mathematics 
communities that respect all learners. 


Need for communication and collaboration among 

special education and classroom teachers 

Schools need to provide structures and support to foster collaboration so 
that teachers can review children’s progress on a regular basis and can plan 
together about how to prepare and involve a range of students in developing 
mathematical knowledge at their own pace. The teachers can learn from each 
other’s perspectives and knowledge, such as a special educator’s experiences of 
useful activities from earlier grades, assessment, and remediation strategies. 

Aldinger, L.,Warger, C., and Eavy, P. (1995). Strategies for Teacher Collabora¬ 
tion. Ann Arbor: Exceptional Innovations. 

Hudson, R, and Glomb, N. (1997). If it takes two to tango, then why not teach 
both partners to dance? Collaboration instruction for all educators. Journal of 
Learning Disabilities , 30(4), 442-448. 

Mutch-Jones, K. (2004). Collaborative Insights: The work of general and spe¬ 
cial educators in inclusive mathematics classrooms: An Ambiguous Practice. 
(unpublished dissertation). Cambridge, MA: Harvard Graduate School of Edu¬ 
cation. 

O’Shea, D. J., & O’Shea, L. J. (1997). Collaboration and school reform: A 
twenty-first century perspective. Journal of Learning Disabilities, 30(4), 449- 
462. 

Walther-Thomas, C. S. (1997). Co-teaching experiences: The benefits and 
problems that teachers and principals report over time. Journal of Learning 
Disabilities, 30(4), 395-407. 

Wood, M. (1998). Whose job is it anyway? Educational roles in inclusion. 
Exceptional Children, 64(2), 181-195. 
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Figure 4: from Connected Mathematics Bits and Pieces II 1998 by Michigan State University Glenda Fappan, 
James T. Fey, William M. Fitzgerald, Susan N. Friel, & Elizabeth D. Phillips. Published by Pearson Education, Inc., 
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